Collagen-infiltrated porous hydroxyapatite coating and its osteogenic properties: in vitro and in vivo study.
Bone-implant interface is critical for the early fixation of orthopedic implants. In this study, porous hydroxyapatite (HA) coatings were prepared through a liquid precursor plasma spraying process and were infiltrated with the collagen, alone and with the additional incorporation of recombinant human bone morphogenetic protein-2 (rhBMP-2) and RGD peptide (RGD). The results showed significantly improved mesenchymal stem cell (MSC) adhesion, proliferation, and differentiation on collagen-modified HA coatings, partially benefited from the formation of a fibrous network due to the self-reconstitution of collagen on the HA surface. Further enhancements on MSC proliferation and differentiation were generally observed through the additional incorporation of bone morphogenetic protein (BMP) and RGD. The osteoinductive and osteoconductive properties of the collagen/BMP-modified HA coatings were studied in vivo. Clear ectopic bone formation and significantly accelerated bone growth rate (29% increase, p < 0.05) have been observed after 1-month implantation of HA-collagen/rhBMP-2-coated Ti alloy samples into the rabbit muscle and dog femora, respectively. Overall, our results suggest that collagen-modified HA coating surface is a far superior substrate for cell attachment, proliferation, and differentiation, and collagen can be used an efficient carrier for BMP in vivo. Therefore, modification of HA coating with collagen is a simple but effective biomimetic approach to enhancing the osteointegration and early fixation of bone-implant interface.